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A. Rainfall Data 
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B. Calculation Sheet 

 



0.24 0.24
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3.15 3.15

1.30 1.30

17.09 17.09

165 165

8.00 8.30

unpaved unpaved

4.56 4.65

0.60 0.59

17.7 17.7
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55 17

3.15 3.15

10.91 11.76

4.52 1.72

4.5 1.7

2-Yr 24-Hr rainfall, in

Land slope, %

Sheet flow time, min

TIME OF CONC., mins

Sh. Conc. Flow time, min

TIME OF CONC., mins

PR SITE TO TRENCH-Tc CALCULATIONS

SHEET FLOW

Manning's n

Flow length, ft

Sheet flow time, min

SHALLOW CONC. FLOW

Flow length, ft

Watercourse slope, %

Surface Description

Velocity, ft/s

2-Yr 24-Hr rainfall, in

Land slope, %

Sheet flow time, min

TIME OF CONC., mins

PR OFFSITE TO TRENCH-Tc CALCULATIONS

SHEET FLOW

Manning's n

Flow length, ft

2-Yr 24-Hr rainfall, in

Land slope, %

Sh. Conc. Flow time, min

TIME OF CONC., mins

EC SITE TO TRENCH-Tc CALCULATIONS

SHEET FLOW

Manning's n

Flow length, ft

Sheet flow time, min

SHALLOW CONC. FLOW

Flow length, ft

Watercourse slope, %

Surface Description

Velocity, ft/s

EC OFFSITE TO TRENCH-Tc CALCULATIONS

SHEET FLOW

Manning's n

Flow length, ft

2-Yr 24-Hr rainfall, in

Land slope, %



BASIN NAME UG-BASIN

MLV-6 TP-1, Test 1, IN/HR 15

MLV-6 TP-1, Test 2, IN/HR 13.5

MLV-6 TP-2, Test 1, IN/HR 9

MLV-6 TP-2, Test 2, IN/HR 7.5

AVERAGE, IN/HR 11.25

FOS 2.00 *BASIN FLOOD TEST HAS SAFETY FACTOR BUILT IN

DESIGN RATE, IN/HR 5.63

Bed Bottom Area 1600.00

Storage Volume 1024.00

DRAIN TIME (1) 1.37 DRAIN TIME FOR DEAD STORAGE BELOW PRIMARY ORIFICE

DRAIN TIME (2) 12.15 DRAIN TIME FROM 100-YEAR STORM PEAK TO DEAD STORAGE ELEVATION

TOTAL DRAIN TIME (1+2) 13.52

TRENCH DEWATERING TIME CALCULATIONS

INFILTRATION OF STORAGE VOLUME BELOW 

PRIMARY ORIFICE

INFILTRATION OF STORAGE VOLUME ABOVE 

PRIMARY ORIFICE (THROUGH OUTLET STR)

Storm Peak 

= 12.10 hrs
Fully Drained= 

24.25  hrs

Basin Inv

Inv of  Weir
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Pond Report 22

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 08 / 9 / 2018

Pond No. 1 -  TRENCH

Pond Data

Trapezoid -Bottom L x W = 40.0 x 40.0 ft,  Side slope = 0.00:1,  Bottom elev. = 825.00 ft,  Depth = 4.00 ft,  Voids = 40.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 825.00 1,600 0 0
0.40 825.40 1,600 256 256
0.80 825.80 1,600 256 512
1.20 826.20 1,600 256 768
1.60 826.60 1,600 256 1,024
2.00 827.00 1,600 256 1,280
2.40 827.40 1,600 256 1,536
2.80 827.80 1,600 256 1,792
3.20 828.20 1,600 256 2,048
3.60 828.60 1,600 256 2,304
4.00 829.00 1,600 256 2,560

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  3.00 0.00 0.00 0.00

Span (in) =  12.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  826.60 0.00 0.00 0.00

Length (ft) =  0.50 0.00 0.00 0.00

Slope (%) =  0.10 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  4.00 0.00 0.00 0.00

Crest El. (ft) =  828.00 0.00 0.00 0.00

Weir Coeff. =  2.60 3.33 3.33 3.33

Weir Type =  Broad --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

Stage (ft)

0.00 825.00

1.00 826.00

2.00 827.00

3.00 828.00

4.00 829.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



*Note: Rational C Coefficients adopted from PA Erosion and Sediment Pollution Control Program Manual, Mar 2012, Table 5.2 

DA Land Use Soils HSG Area
Area 

(Acres)
C C*A RC

INLET1 IMP BkB B 343 0.008 0.72 0.006 0.72

INLET1 Total 0.008 0.006 0.720

INLET2 MEAD BkB B 13,997 0.321 0.30 0.096 0.30

INLET2 MEAD BkB B 8,553 0.196 0.30 0.059 0.30

INLET2 MEAD BkB B 79 0.002 0.30 0.001 0.30

INLET2 MEAD BkB B 330 0.008 0.30 0.002 0.30

INLET2 MEAD BkB B 739 0.017 0.30 0.005 0.30

INLET1 Total 0.544 0.163 0.30

The "RC" value is an area averaged runoff coefficient value (arithmatic mean) calculated as:

Return Period (Yrs) 2

Area 

(Acres)
RC Tc (mins)

Rainfall 

Intensity 

(in/hr)

Q (cfs)

0.008 0.72 5.00 3.2 0.02

0.544 0.30 17.70 3.2 0.51

Return Period (Yrs) 10

Area 

(Acres)
RC Tc (mins)

Rainfall 

Intensity 

(in/hr)

Q (cfs)

0.008 0.72 5.00 4.6 0.03

0.544 0.30 17.70 4.6 0.75

Return Period (Yrs) 100

Area 

(Acres)
RC Tc (mins)

Rainfall 

Intensity 

(in/hr)

Q (cfs)

0.008 0.72 5.00 7.5 0.04

0.544 0.30 17.70 7.5 1.23

Rainfall Intensity Curve*

*Adapted from PENNDOT Drainage Manual, Chapter 7, Appendix A - Field Manual for Pennsylvania Design Rainfall Intensity Publication 585

INLET1

INLET2

INLET2

RATIONAL METHOD PEAK FLOW CALCULATIONS FOR PROPOSED INLETS

DA

INLET1

INLET2

DA

PENNEAST- MLV - 6

PROPOSED CONDITIONS RUNOFF COEFFICIENT CALCULATIONS FOR PROPOSED INLETS

DA

INLET1

RC= 
σ𝒊=𝟏
𝒏 𝑪𝒊 𝒙 𝑨𝒓𝒆𝒂𝒊

σ𝒊=𝟏
𝒏 𝑨𝒓𝒆𝒂𝒊



Inlet ID Inlet Type

Design 

Flow,       

cfs

Grate Open 

Area,               

sq ft

Depth of 

Flow,       

ft

Inlet 

Perimeter,    

ft

Grate Flow 

Capacity,     

cfs

Inlet 

Collection 

Capacity,     

cfs

IN#1 Type M Inlet 0.04 4.4 0.56 12.3 15.85 17.01

IN#2 Type M Inlet 1.23 4.4 0.56 12.3 15.85 17.01

MLV-6 INLET CAPACITY CHECK



OUTLET ID IN-2

Discharge Type Surface

10-YR Peak Discharge, cfs 0.06 10-Year Basin Discharge from Model Hydrograph 17

DS Ground Cover Grass

Crest Elev. 823.75

Design Criteria cfs/lf 13.0

Calculated Crest Length, ft 0.7

Design Crest Length, ft 4

Weir Coefficient 3.33 Use sharp crested value to calculate higher velocity

Weir Head (H) 0.03  to be conservative.

Flow Area 0.10

Velocity 0.54

Velocity Non-Erosive YES

PENNEAST-MLV 6

INLET DISCHARGE



*Note: Rational C Coefficients adopted from PA Erosion and Sediment Pollution Control Program Manual, Mar 2012, Table 5.2 

DA Land Use Soils HSG Area
Area 

(Acres)
C C*A RC

Grass BkA B 13,997 0.321 0.30 0.096 0.30

Grass BkA B 8,553 0.196 0.30 0.059 0.30

Grass BkA B 79 0.002 0.30 0.001 0.30

Grass BkB B 330 0.008 0.30 0.002 0.30

Grass BkB B 739 0.017 0.30 0.005 0.30

SWALE1 Total 0.544 0.163 0.30

The "RC" value is an area averaged runoff coefficient value (arithmatic mean) calculated as:

Return Period (Yrs) 10

Area 

(Acres)
RC Tc (mins)

Rainfall 

Intensity 

(in/hr)

Q (cfs)

0.544 0.30 17.7 4.59 0.7

Return Period (Yrs) 100

Area 

(Acres)
RC Tc (mins)

Rainfall 

Intensity 

(in/hr)

Q (cfs)

0.544 0.30 17.7 7.49 1.2

DA

SWALE1

RATIONAL METHOD PEAK FLOW CALCULATIONS FOR PROPOSED SWALES

PENNEAST-MLV -6

PROPOSED CONDITIONS RUNOFF COEFFICIENT CALCULATIONS FOR PROPOSED SWALES

SWALE1

DA

SWALE1



PROJECT NAME:

LOCATION:

PREPARED BY: DATE: 8/13/2018

CHECKED BY: DATE: 8/13/2018

CHANNEL OR CHANNEL SECTION

Temporary or Permanent (T or P) P

Required Capacity, Qr (cfs) 1.20
See attached Rational Peak Flow 

Calculations

Left side slope, % 25.00

Right side slope, % 25.00

Bottom width, ft 0

Channel Depth provided, ft 1.3

Channel bed slope, % 2.5

Mannings N 0.24

Accn. Due to gravity, ft/sec2 32.2

DESIGN METHOD FOR LINING - SHEAR STRESS

H:V, left 4.00

H:V, right 4.00

bed slope, ft/ft 0.025

Calculated channel flow depth, ft 0.77

top width at flow depth, ft 6.15

Bottom Width:Flow Depth Ratio 0.00 Ratio Ok

wetted area, sq. ft 2.36

wetted peri, ft 6.33

hyd. Radius, ft 0.37

velocity, ft/s 0.51

Discharge, cfs 1.20

Theta, rad 0.025

Froudes Number 0.10

Flow type subcritical

Shear Stress, Lb/Sq.Ft 1.20

Protective Lining Vegetated

Lining required TRM-435

D50, inches

Placement Thickness, inches

Adjusted Mannings N 0.06

Calculated Critical Slope,Sc ft/ft 0.07

0.7 Sc, ft/ft 0.05

1.3 Sc, ft/ft 0.09

Stable Flow? Stable

Calculated Freeboard, ft 0.50

Freeboard Provided, ft 0.53

Freeboard Ok, 

Calculated<Provided

SWALE1

MLV-6

CHECK FOR SHEAR STRESS
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C. BMP Worksheets 
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D. Soil Report 
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E. Existing Conditions Stormwater Management 

Map
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F. Proposed Conditions Stormwater 

Management Map 
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G. Infiltration Memo  
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H. Model Input and Output Report 
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I. PCSM Drawings (Attached) 



35 | Mott MacDonald | Mainline Block Valve (MLV) 6  
Post Construction Stormwater Management Report 
 

353754-MM-E-E-112 REV 1 | August 2019 
 
 

J. Offsite Stormwater Discharge Plan (Attached) 


